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STRUCTURE OF SUBSTRATE TERMINAL, TAPE CARRIER PACKAGE 
INCLUDING IT AND PRINTED CIRCIUT BOARD 

(57) [Abstract] 

[Problem] To improve the connection stability of terminals 
electrically connected to each other through an adhesive 
containing conductive particles. 

[Means for Resolution] An insulating layer 13 is provided to 
relieve a step from a conductor between conductor terminals 
11 of a printed circuit board or TCP or between conductors 21 
of a flexible connector and a flexible printed wiring board. 
[Effect] The upper surface of the insulating layer 13 receives 
the pressure in press bonding to prevent bending of the flexible 
connector 2 0 or the flexible printed wiring board and 
remarlcably increase the number of conductive particles 24a 
contributing to connection ^ thereby decreasing the connection 
resistance and improving the stability of connection. Further, 
the insulating layer may remarlcably decrease cavities 30 not 
enough filled with an adhesive in press bonding so that the 
holding power of the adhesive 23 is enough exerted to improve 
the reliability of connection. 

[Claims ] 

[Claim 1] A structure of a substrate terminal, wherein 
in a substrate subjected to patterning of copper foil or the 
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like, an insulating layer of solder resist or the like is 
provided between input and output terminals bonded to another 
substrate / a flexible connector , a flexible printed wiring 
board through resin, thereby relieving a step between the 
terminals . 

[Claim 2 ] A tape carrier package, including the structure 
of the substrate terminal as claimed in claim 1 . 

[Claim 3] A printed circuit board, including the 
structure of the substrate terminal as claimed in claim 1 . 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to a TCP and a printed circuit 
board to which electronic parts are packaged and a flexible 
connector or a flexible printed wiring board is connected, and 
a structure thereof. 
[0002] 
[Prior Art] 

In the case of making connection with input and output 
terminals of a substrate and an external substrate or the like 
to interface with the input/output and power supply of the 
substrate where a semiconductor element is packaged, mostly 
a rigid connector is used, or a metal wire is soldered. In 
recent years, however, a method of using an anisotropic 
conductive adhesive film or a heat seal connector, which is 
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one form of a flexible connector to connect the terminals and 
the substrate through an adhesive containing conductive 
particles has increased. 
[0003] 

[Problems that the Invention is to Solve] 

In the terminal part for interfacing with the 
input /output and power supply of the substrate where the 
electronic parts are paclcaged, the terminal itself uses metal 
such as copper except the electrode part of an LCD panel to 
have a thickness ranging from several microns to tens of microns . 
Consequently, when the anisotropic conductive adhesive film 
or the heat seal connected is used to make connection, with 
the terminal having a fine pitch, the heat seal connector itself 
is press bonded to be corrugated, so that the connection area 
between the conductors is not secured, and resin is not enough 
turned into a gap between the terminals . 
[0004] 

As a result, the initial connecting stability is low, 
the bonding strength is not obtained enough, and a bad influence 
is exerted on long-term reliability, which finally leads to 
continuity failure. 
[0005] 

[Means for Solving the Problems] 

This invention is characterized in that in order to 
prevent such connecting failure, an insulating film of solder 
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resist or polyimide coat is disposed between the conductor 

terminals, thereby relieving a step between the terminals and 

decreasing the volume of the space. 

[0006] 

[Operation] 

According to the invention, when the anisotropic 
conductive adhesive film or the heat seal connector is 
connected to the substrate, bending at every terminal of the 
anisotropic conductive adhesive film or a base film of the heat 
seal connector is relieved to stabilize connection between the 
terminals. 
[0007] 

The cavity between the terminals is reduced to improve 
the bonding strength and improve long-term connecting 
reliability. 
[0008] 

[Mode for Carrying Out the Invention] 

A preferred embodiment of the invention will now be 
described. 
[0009] 

Although the above substrate takes a printed circuit 
board (hereinafter referred to as PCB) using glass epoxy base 
material, which is the most general as a semiconductor 
packaging substrate, as a concrete example in this case, the 
same may be said of a printed circuit board using rigid base 
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material such as ceramics, a tape carrier package (hereinafter 
referred to as TCP), a polyimide substrate, and a flexible 
printed wiring board such as polyester printed wiring board • 
[0010] 

Further, although the description deals with a heat seal 
connector using conductive particles as a connector, the same 
may be said of the case in which an anisotropic conductive 
adhesive film (hereinafter referred to as ACF) or the like is 
used to connect a flexible connector (hereinafter referred to 
as FPC) , a flexible printed wiring board (hereinafter referred 
to as flexible board) or TCP. 
[0011] 

Fig. 1 shows the condition where the PCB and the heat 
seal connector are connected to each other. In Fig. 1, the 
reference numeral 10 is a PCB having a connecting conductor 
terminal pattern 11, and the reference numeral 20 is a heat 
seal connector similarly having a conductor 21. 
[0012] 

A sectional view taken along line A - A is shown in Fig. 
2. In Fig. 2, the reference numeral 22 is an insulator 
generally called a base film of the heat seal connector 20, 
to which an adhesive layer 23 containing conductive particles 
24 is applied. A conductor terminal 11 of the PCB and a 
conductor 21 of a heat seal are aligned with each other in 
connection, whereby they are connected to a predetermined 
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counterpart terminal without short-circuiting with a terminal 
of an adjacent counterpart (a heat seal when it is seen from 
the PCB ) . 
[0013] 

The electric connection in this case is made by 
conductive particles 24. The conductive particles are 
classified into the type uniformly existing in the adhesive 
layer 23 and the type existing only on the surface of the 
conductor 21 . In this case, the former is taken for description. 
In Fig. 2, the conductive particles 24a make the electric 
connection between a heat seal conductor on the upper side 
thereof and a PCB conductor terminal on the lower side thereof. 
On the other hand, although the electric connection is not made 
in the state of the conductive particles 24b, some conductive 
particles per terminal each are put in the state of those 24a 
to achieve electric connection at the respective terminals 
depending on the number of existent conductive terminals . 
[0014] 

Fig. 3 shows an example of an electric connection method 
using conductive particles contained in the adhesive as 
described above. The reference numeral 41 is a metal body 
generally called a heater block for performing heating and 
pressing. The reference numeral 42 is an elastic body 
generally called as a tip rubber, which is adapted to transfer 
heat generated in the heater block to a body to be connected 
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(a heat seal connector in this case)^ and transmit pressure 
while absorbing variation in flatness between the heater block 
41 as the rigid body and the body to be connected • Fig. 4 is 
a sectional view taken from the front in the longitudinal 
direction of the tip rubber 42 of Fig. 3. 
[0015] 

Generally the electric connection using conductive 
particles is achieved by applying pressure and temperature to 
the body to be connected in the directions of arrows in Figs. 
3 and 4 for a fixed period of time to thereby melt the adhesive 
layer, and holding the conductive particles between the 
conductors . 
[0016] 

In this case, the conductor terminal 11 of the PCB in 
Fig. 4 has a thickness ranging from 10 to tens of \m, and 
the pitch has been smaller as much as 300 \axi or less due to 
high-density packaging in recent years. As a result, 
concerning the shape in thermo compression bonding, the heat 
seal 20 becomes corrugated. Consequently, as shown in Fig. 
2, the conductive particles 24a contribute to connection, but 
the conductive particles 24b will not contribute to connection 
while being existent between the conductors, so that the total 
connecting resistance value rises, and also the stability of 
connection is lowered. 
[0017] 
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Further, a gap between the base film 22 of the heat seal 
and the base material 12 of the PCB caused depending on the 
thickness of the PCB conductor terminal 11 and the heat seal 
conductor 21 is not enough filled with an adhesive, so that 
a cavity 30 is caused. Consequently the holding power of the 
adhesive, which has to keep connection, is not exhibited enough 
to cause deterioration of connection reliability. 
[0018] 

In the light of the above problems, the invention is 
characterized in that as shown in Fig. 6, an insulating layer 
13 is provided between conductor terminals 11 of the PCB. 
[0019] 

Fig. 5 is a sectional view showing the press bonding 
condition in the case of adopting the structure of the invention 
in contrast with Fig. 4 showing the conventional structure. 
The top face of the insulating layer 13 receives the pressure 
applied from the heater block 41 through the heat seal connector 
in press bonding, thereby preventing bending of the heat seal 
connector 20. As a result, the flatness of the conductor 21 
of the heat seal connector is secured so that the number of 
conductive particles 24a contributing to connection is 
remarkably increased to decrease the connection resistance and 
improve the stability of connection. Further, the insulating 
layer 13 reduces the volume of the space between the PCB 
conductor terminals, whereby the cavity 30 not enough filled 
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with the adhesive 23 of the heat seal connector in press bonding 
is remarkably decreased. As a result, the holding power of 
the adhesive, which has to keep connection, is exhibited enough 
to improve the reliability of connection. 
[0020] 

Although the above description deals with the substrate 
of claim 3 having the structure of Claim 1, the quite same may 
be said of the TCP of claim 2 when the PCB 10 is regarded as 
TCP. 
[0021] 

[Advantage of the Invention] 

According to the invention, as described above, the upper 
surface of the insulating layer receives the pressure in press 
bonding to prevent bending of the flexible printed wiring board, 
whereby the flatness of the conductor is secured to remarkably 
increase the number of conductive particles contributing to 
connection, so that the connection resistance is reduced and 
the stability of connection is improved. Further, the 
insulating layer reduces the volume of the space between the 
PCB conductor terminals, whereby the cavity not enough filled 
with the adhesive in press bonding is remarkably decreased so 
that the holding power of the adhesive, which has to keep 
connection, is exhibited enough to improve the reliability of 
connection. 
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[Brief Description of the Drawings] 

Fig. 1 is a top view showing that a heat seal connector 
is connected to a PCB; 

Fig. 2 is a sectional view taken along line A - A of Fig. 

1; 

Fig. 3 is a perspective view showing that a heat seal 
connector is thermo compression bonded to the PCB; 

Fig. 4 is a sectional view taken from the front in Fig. 

3; 

Fig. 5 is a diagram showing that the invention is applied 
to Fig. 4; and 

Fig. 6 is a perspective view showing the structure of 
the invention. 

[Description of the Reference Numerals and Signs] 

10: PCB 11 : conductor terminal of PCB 12 : base material 
of PCB 13: insulating layer 20: heat seal connector 21: 
conductor of heat seal connector 22: base f ilm of heat seal 
connector 23: adhesive 24: conductive particle 24a: 
conductive particle contributing to electric connection 
24b: conductive particle not contributing to electric 
connection 30: cavity 41: heater block of thermo 

compression bonding machine 42: tip rubber 
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